Fertilizer is one of the priority industries for agriculture and it contributes 15 to 30% in the cost structure of rice farming business. National urea production capacity is about 8 million tons per year while its needs are about 9 million tonnes per year [4] . According to the Ministry of Industry in 2015, urea production can be increased by 6% of the national production capacity of urea from the operation of urea fertilizer factory PT [3] .
On the use of fertilizers in the field is still a lot to lose nutrients during fertilization in the field (fields) so that the efficiency of fertilizer use is reduced partly due to nitrification. Nitrification is an activity of oxygen on ammonium ion (NH+) at a specified time by the bacteria Nitrosomonas in the soil. The bacteria transform ammonium ions into nitrite (NO2-), which subsequently changed again into nitrate (NO3-) by Nitrobacter and Nitrosolobus bacteria. Urease is an amide-N transformation of urea into ammonium hydroxide and ammonium influenced by process of urea hydrolysis in the soil. This process impacts the form of ammonia volatilization into the air [16] .
The loss of N as nitrogen gas for denitrification, loss of N as ammonia gas due to volatilization and loss of N as nitrate because of washed (leaching) by flowing water. The cycle of decomposition of fertilizers can be seen in Figure 1 and 2. Nitrogen loss due to denitrification is estimated at 30-40%, volatilization at 10-20%, leaching ranges from 44% and because of erosion can reach 45% [18] . Given the above issues, farmers bear the loss of fertilizer costs due to the inefficiencies of fertilizer.
Modification fertilizers by coating with nitrification inhibitor of agri-fertilizer in commercial known as Slow Release Fertilizer (SRF) or Controlled Release Fertilizer (CRF). Technically nitrification and urease inhibitors are modified by means of
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Introduction
NAWA CITA is a priority agenda of the Cabinet Working of Indonesia Government (2014-2019 Programs) directing agricultural development forward to achieve food sovereignty, so that Indonesian people can organize and fulfill its people with food independently, in terms of: food sufficiency from domestic production, regulate food policy independently, and to protect and make farmers prosperous as the main perpetrators of agri-coating fertilizer with materials that react chemically, such as fertilizers ureaformaldehyde, it appears that the proportion of nitrogen contained can be released into the soil very slowly (or not at all). Meanwhile, if using polymer materials for long periods is losing its impact characteristics of soil cation exchange capability hindered because the polymer. The use of this material can lead to the accumulation of unwanted plastic residue (up to 50 kg per ha and year) [8] .
Other materials made of starch is also used in the manufacture of urea slow-release in the form of granules using natural zeolites, where urea powder mixed with natural zeolite powder as a matrix and granulated using binder starch [7] . In conjunction with the release of urea coincide with hydrolysis process, in which it will weaken the bonds of starch binders due to water intrusion. The same process is carried out at production of a slow-release compound fertilizer using natural zeolite by blending NPK nutrients of urea, KCl, DAP, and Zeolite [7] . In commercial, the use of starch as a binder still can fluctuate its price, because it is part of the food raw materials.
Latex is a material which is dispersed liquid polymer, in which the particle size achieve sub-micron. Its characteristics capable of acting as technically latex adhesive materials can be used as agricultural fertilizers nitrification inhibitor coating because it has advantages; abundant materials, biodegradable, water-soluble that will facilitate the process of coating fertilizer, it can even be included such as fertilizer nutrients (P, K, Mg, and others). Latex can be degraded due to exposure to UV rays.
Meanwhile there are few studies on the use of chitosan for use in agriculture. Chitin and its derivatives, chitosan, although not dissolved in water but can be decomposed by photodegradation as amine groups absorb UV light at which agricultural land is not irrigated [10] . Technical capability of chitin and its derivatives (chitosan) to agricultural applications among others; biocides (fungicides, bactericides, insecticides, and other), nitrogen fertilizer, biostimulant or growth regulators [12] .
Research Methodology Materials Used
Materials used in this study are fresh latex with Dry Content (DC) of 60% and chitosan derived from Biotech Surindo Indramayu. Acetic acid used to dissolve the chitosan was 1% acetic acid solution. The granules fertilizer to be used for applying coating on its surface was derived from 16-16-16 NPK fertilizer products of PT. Petrokimia Gresik.
Formulation Latex-Chitosan
First is to make liquid preparations of chitosan by dissolving chitosan in 1% acetic acid solution. Dilution latex, meant to get latex dispersion corresponding to the formula mixture with chitosan. Mixing latex-chitosan applied by spray coating method then after dried latex-chitosan materials respectively calculated and simulated comparison of the percentage of latex-chitosan, so its mixture can be generated. Formula mixture of chitosan-latex can be seen in (Table 1) .
Characterization
Micrographics observations of thin layer structure of latex-chitosan composite is applied to the surface of the fertilizer granules using Scanning Electron Microscopy (SEM) include coating thickness and pore. Observations using FTIR conducted to observe the types of functional groups of molecules that occur in mixing the latex and chitosan, FTIR used was brand Thermo Scientific Nicolet IS50 series. Both of these observations performed in the lab materials, Materials Technology Center, in the Serpong area.
Latex-Chitosan Application for Coatings on Fertilizer Granules
Liquid latex formula-chitosan was used as coating materials in the agricultural fertilizer products using spray methods, as shown in Figure 3 . 
Results and Discussion
Prior to SEM and FTIR test, it needs to be made samples that corresponding to its characterization. Latex, chitosan and latexchitosan composite samples (Figure 4 and 5) form thin sheets dried in an oven. Characterization is also performed on samples of fertilizer granules after coating with latex-chitosan composite.
Observations using SEM to the chitosan coating obtained that chitosan particle agglomeration occurs to form pores, figure 6 . This may be due at the time of dissolution of chitosan in 1% acetic acid resulted in the formation of the fiber pattern agglomeration compared with SEM results from the initial chitosan. Latex layer has a pattern of parallel fiber lamella, figure 7 , while latex-chitosan layer patterned heterogeneous, figure 8. The image in Fig. 8 is one of the most interesting results of the SEM. The formation of C-S-H gel type I can be seen. The intertwining of reticulated C-S-H gel explains it has more secondary bonding distributed throughout the microstructure joining the portlandite particles and other hydrates. [1] .
The test results characteristics with SEM method shows that the thickness of the layer of latex-chitosan granules on the surface of agricultural fertilizer products can be seen in Table  2 . While measurement results of pore diameter latex-chitosan coating on the surface of the fertilizer granule products can be seen in (Table 3 ).
In observation using FTIR, (figure 9) done only on a sample of latex-chitosan composite formula of latex 60% and 40% chitosan. The observation of latex-chitosan composite shows the appearance of the spectrum with a peak at a wavelength as follows.
The principle of pure chitosan FTIR absorption peak was observed and is associated with the stretching vibration -OH group that overlaps with the stretching vibration of N-H in the range of 3,750 to 3,000 cm-1. Bending vibration of methylene group and methyl also seen in each of 1375 and 1426 cm-1. Band spectrum in the range of 1.680 to 1.480 cm-1 is identified with the vibration of the carbonyl bond of the amide groups and the vibration of the protonated amine groups. Vibration CO group is found in the range of 1,160 to 1,000 cm-1. In addition, the spectrum band situated around 1150 cm-1 was associated with asymmetric vibration of CO on oxygen bridge resulting from According [9] that the fertilizer can be described as a slow release if the nutrient or nutrients declared as a slow release meets the conditions laid down, including at a temperature of 250C, which meet the following three criteria, namely: no more than 15% is released at 24 hours, not more than 75 % released for 28 days and at least about 75% is released at the time of the release stated.
The physical characteristics of granule products of agricultural fertilizer NPK 16-16-16 is hygroscopic and can absorb water from the air which has humidity. This trait is a weakness in terms of handling the product during post-production such as storage (storage, bagging, and applications) and transportation of fertilizer. Therefore, the hygroscopic agricultural fertilizer conducted number of experiments by providing coating on fertilizer use latex-chitosan composite, coating is expected to deacetylation of the chitosan. Finally, the spectrum a small peak at ~ 890 cm-1 relating to the movement of saccharides structure of chitosan [13] Further details of the polymer functions groups were studied using ATR-FTIR analysis. Fig. 9 shows the main characteristic peaks of NR. It is at 3025 cm-1 (= CH stretch), 2956 cm-1 (CH stretch of methyl group), 2915 cm-1 (C-H stretching of methylene group), 1375 cm-1 (CH stretch of methyl group), 1453 cm-1 (CH stretch of methylene group), and at 835 cm-1 (CH wagging). The spectrum of chitosan film as shown in Fig. 9 , there is no clear distinction between each film. However, when observations were made detail, C-O-C groups were affected. For incorporation of chitosan with NR, the peak at 1040 cm-1 (C-O-C out-of-plane bend) increased greatly [15] .
The next test is soaking granules of fertilizer that has been coated latex-chitosan composite is intended to meet the criteria of slow-release fertilizer that is resistant to the surface by the water pressure, and calculate the endurance time until breaking into pieces. These results may reveal the ability of latex-chitosan layer that coats the surface of the fertilizer granules. The result of immersion in water to fertilizer coated latex-chitosan composite against the resistance of the water showed after 3 months of immersion, latex-chitosan composite is still intact, while the immersion test applied on uncoated agricultural fertilizer NPK 16-16-16, the fertilizer destroyed in 5 seconds, see (Figure 10 ). 
